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The crystal structure of 8-hydroxy-7-iodoquinoline-5-sulfonic acid±urea±water, C 9 H 6 INO 4 SÁCH 4 N 2 OÁH 2 O, shows the zwitterionic (quinoline±sulfonate group) ferron molecule lying in a crystallographic mirror plane which related two of the sulfonate O atoms. Both the urea and the water molecule lie across the same plane and are inter-associated with the ferron molecules both within and between the planes by extensive hydrogen bonding, involving most available donor and acceptor sites on all three molecules. This includes a cyclic R 2 2 (8) sulfonate±urea association. The result is a threedimensional layered structure.
Comment
Ferron (8-hydroxy-7-iodoquinoline-5-sulfonic acid) is a bidentate complexing agent which has analytical applications as a selective colour reagent for the detection of iron(III) but not iron(II) (Vogel, 1964) . The crystal structure of ferron (Merritt & Duf®n, 1970; Balasubramanian & Muthiah, 1996) has shown the molecule to exist as a sulfonate±quinolinium zwitterion. Because of the acidity of the sulfonic acid group, ferron is capable of protonating most Lewis bases, but the crystal structures of only a small number of such protontransfer compounds have been reported. (Smith et al., 2003) . We have been interested in the urea adducts of carboxylic acids and have determined a number of structures of such compounds, particularly with the stronger nitrosubstituted aromatic acids (Smith et al., 1997) . However, there is a paucity of structural data on similar adducts with the sulfonic acids in the crystallographic literature. The large crystals of the title compound, the adduct C 9 H 6 INO 4 SÁ-CH 4 N 2 OÁH 2 O, (I), obtained from the combination of ferron with urea in 1:1 ethanol/water were, therefore, atypical among the attempted cocrystallizations of a number of aromatic sulfonic acid±urea adducts.
The crystal structure determination of (I) has con®rmed the presence of zwitterionic ferron molecules which lie in the crystallographic mirror planes at y = (Fig. 1) . The sulfonate±quinoline group zwitterion is similar to that found in the structure of the parent ferron molecule (Merritt & Duf®n, 1970; Balasubramanian & Muthiah, 1996) . Other common intramolecular structural features of the ferron molecule [present also in the proton-transfer compound with 8-hydroxyquinoline (Smith et al., 2004) (Smith et al., 1997) . The result is a three-dimensional layered structure.
Experimental
The synthesis of the title compound, (I), was carried out by heating under re¯ux for 10 min a solution containing 1 mmol of 8-hydroxy-7-iodoquinoline-5-sulfonic acid (ferron) and 1 mmol of urea in 50 ml of 50% ethanol/water. After concentration to ca 40 ml, partial roomtemperature evaporation of the hot ®ltered solution gave large yellow at prisms (m.p. 502.1±503.3 K). The crystal used in data collection was a cleaved portion of the¯at prism. The molecular con®guration and atom-labelling scheme for the individual ferron, urea and water species in (I), with non-H atoms shown as 40% probability ellipsoids. Symmetry code (v) as in Table 1 .
Crystal data

Figure 2
The packing of (I) in the unit cell, viewed down b, showing hydrogenbonding associations as broken lines. Table 1 Hydrogen-bonding geometry (A Ê , ). (7) 1.79 (7) 2.565 (5) 133 (5) O8ÐH8Á Á ÁO1W vii 0.98 (7) 1.79 (7) 2.565 (5) 133 (5 
H atoms involved in hydrogen-bonding interactions (H1, H8, H11A, H11B and H1W) were located by difference methods and their positional and isotropic displacement parameters were re®ned. Others were included in the re®nement as riding atoms [CÐH = 0.95 A Ê and U iso (H) = 1.2U eq (C)]. A large difference electron-density peak (1.16 e A Ê À3 ) was adjacent to the iodine substituent of ferron (I7).
Data collection: MSC/AFC Diffractometer Control Software (Molecular Structure Corporation, 1999); cell re®nement: MSC/AFC Diffractometer Control Software; data reduction: TEXSAN for Windows (Molecular Structure Corporation, 1999); program(s) used to solve structure: SHELXS97 (Sheldrick, 1997); program(s) used to re®ne structure: SHELXL97 (Sheldrick, 1997); molecular graphics: PLATON for Windows (Spek, 1999) ; software used to prepare material for publication: PLATON for Windows.
